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Theorem 1. If x, ye C then 2(x +y) - (x y) (£ «y )2(x-») (8 x y). 


Proof. With elementary calculus. 
Application 1.1. If x, ye C then 


ut +y j -(x*y) (x + y)}(2(x° +y? ) -(x-y) (6 - ») = (x -y )’ (x +x y+ »*) 
Proof. In Theorem 1 we replace y — —y, etc. 
Application 1.2. If xe R then 
(sin x— cos x) (1-- sin x cos x) *- (sin x+ cos xy (sin? x-- cos? x) =2 
Proof. In Theorem 1 we replace x > sin x, y > cos x 
Application 1.3. If xe R then 2ch°x—(1+ shx) (1 + shx) =(1+ shx) (shx+ ch°x) ; 
Proof. In Theorem 1 we replace x 1, y > shx 
Application 1.4. If x, ye C (x#+y) then 


208 « y! - Gere» (8 +’) 2(8 y!) -(x-»y (à - y) 
4 + 4 = 
(x-») (x+y) 
Application 1.5. If x, ye C then 
2(8 « y!) -(x+y) (8 9 y) 2(8 e y!y-(x-»y(e-»). 





Application 1.6. If x, ye Rthen 2(x +y? y >(x+ y) (x t y`) : 


(See Jószef Sándor, Problem L.667, Matlap, Kolozsvar, 9/2001.) 
Proof. See Theorem 1. 


Theorem 2. If x, y,ze R then a(x? e y! +27) >(xtytz) (29 y ez). 


Proof. With elementary calculus. 
Application 2.1. Let ABCDA,B,C,D, be a rectangle parallelepiped with sides a,b,c and 


diagonal d . Prove that 3d° > (a* b^ cy (a +b + c . 
Application 2.2. In any triangle ABC the followings hold: 
1) 3(p? -r° —4Rr) >2p* (p -3r -6Rr) 


2) 3(p? -2r -8Rr) 2p (p -I2Rr) 


3) 3((4R+r) -2p*) >(4R+r) ((4R+r) -12p^R) 


4) 3(8R° +r- p’ ) 2(2R- r "( (2R- r (Rr) -3p! )+6Rr° 


5) 3((4R+r) - p ) >(4R+r) ((4R*r) -3p? (2R+r)) 
Proof. In Theorem 2 we take: 
{x,y,z}e 


e flate{p-ap -bp- dran] L sin’ LAN. S [eor L oos? Z cos zl 
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Application 2.3. Let ABC be a rectangle triangle, with sides a >b >c then 
24a* 2 (ab cy (a +b +c’) 


Theorem 3. If x, >0, k =1,2,...,7, then ($) >| oP x 
k=1 zl 


n 
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Application 3.1 The following inequality is true: >í C: € (n4 G ) ; 


Proof. In Theorem 3 we take x, = C k =0,1,2,...,n 
Application 3.2. In all tetrahedron ABCD holds: 











a T 
1 1 1 1 
Proof. In Theorem 3 we take x, QXQ— —,X,— —,xX,- — and 
h, h, h, h, 
1 1 1 1 
Xp =—, X% =—, X% =—, X; = 
r n, r £i 


Proof. In Theorem 3 we take x, =k”, k 20,L2,..,n 
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Application 3.4. If F, denote Fibonacci numbers, then Ee < (£5 


k=l 


Proof. In Theorem 3 we take x, = F,, k =1,2,..., 
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